Abstract: Pig-farming has a long tradition in Hungary, most significantly within the Alföld region. In my analysis I studied the lifespan of sows in two nucleus pig herds on the Great Plain, also examining the probability of the occurrence of different reasons for culling. During my research I collected data (from 2001 to 2010) relating to more than 10,000 sows from the farms conducting a breeding programme and I searched for the answer to the question of whether can I find a significant difference in the lifespan of sows with the same feeding and the same genotype if the floor type of farms is different (Herd A has a solid floor with straw and Herd B has a slatted floor). Regarding the reasons for culling ANOVA was used to investigate mean differences in logarithms of the lifespan of sows in each herd. Between the herds the seven most common culling reasons were estimated with the Kaplan-Meier method and the significant difference was demonstrated with the logrank test. The results of the log-rank test showed that there was a significant difference in leg problems as a cause of culling and deaths (p < 0.05) between the two farms, which is the consequence of different floor types.
Introduction
The sow replacement problem is today one of the most important challenges in sow herd management. In recent decades, the rate of sow culling has increased to levels close to 50% per year (Dijkhuizen et al., 1989; Rodriguez-Zas et al., 2003; Patterson, 2010) . The removal of nonproductive sows along with the introduction of replacement gilts is an essential part of maintaining herd productivity at a constantly high level. The reasons for culling sows and the rate of removal may be influenced by many factors (Sasaki and Koketsu, 2010) including genotype, nutrition, environment, health, behaviour, management policies and diseases .
Over recent decades, genetic improvements in pigs have focused on productive traits (growth, leanness and meat quality) (Van Wijk et al., 2005; Fernández de Sevilla et al., 2008; Szabó et al., 2009) . According to the herd type a 35-36% herd replacement is usually recommended. Higher replacement is necessary in nucleus herds in order to achieve a faster transfer of genetic gain (Houška, 2009) .
The aim of this research was to study the lifespan of sows in two different floor type systems in the Alföld region in Hungary, also examining the probability of the occurrence of different culling reasons.
Materials and methods
This study was based on data from two commercial piglet producing herds in the Alföld region of Hungary. The genetics of the sows were Dutch Large White and Dutch Landrace crossbred. In the herds there were similar feeding but different breeding technologies. Sows were kept on solid floors in Herd A and on slatted floors in Herd B. The feed was liquid feed that was produced by the pig herds.
The source data of the sows was collected electronically with the assistance of the herd manager. The database used was from the farm-led monitoring programme KW-Röfi (an AGROCOM pro duct). The analyses included more than 10,000 sows (3312 animals from Herd A and 6916 animals from Herd B).
The time period examined was between 2001 and 2010. Records were treated as censored if the sow was still alive at the end of the studied period on December 31, 2010.
From the data collected we analysed the lifespan of sows according to the different culling reasons.
In the calculations, the MS Excel spreadsheet and the SPSS 17.0 statistical package were applied. In the first stage during the statistical analysis differences between culling reasons were estimated by one-way ANOVA using Tamhane's test. In the second stage Kaplan-Meier Survival Analysis (KM) was applied to calculate the significance of differences using the log-rank test. Table 1 contains the reproductive data for sows in each herd. It can be noted that Herd A had better production data. The T test resulted in significant differences between the two herds in all examined parameters. In the period examined 68.5 % of the sows were culled. Most frequently sows were culled due to leg problems (17.56%), deaths (14.05%), euthanasia (11.01%), anestrus of sows (9.14%), negative pregnancy diagnosis (8.06%), old age (7.00%) and return to estrus (6.89%). Overall 30% of the culled sows were removed due to reproductive failures. For the other causes of removal the culling rate was somewhere under 5.00%.
Results
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Following this I analysed the seven most frequent reasons for sow removal from the pig herds. The homogeneity test between the two herds resulted in a significant difference ( 2=113,141; df=6 and P≤0.001) in terms of the reasons for the culling. Table 2 contains results of the analysis of variance (ANOVA) concerning the lifespan of sows eliminated from the herds for the most frequent reasons. In order to contrast the lifespan data with the criteria of normality the logarithm of the original data was used in the ANOVA, so the interpretability of the original data could be shown in the table.
In both herds leg problems and death on the farm are the most significant culling reasons (together the two values were about 38% in Herd A and 30% in Herd B). Analysis showed that the cause of culling had a significant effect on the sows' lifespan. Of course the lifespan of sows was the highest if the culling occured due to old age. In Herd A apart from sows dying, those sows culled due to leg problems lived longest (the mean was 917 days) and the lifespan for sows culled due to this problem differed significantly -at the level of P≤0.01 -from all other culling reasons. But there were no significant differences between the various reproductive system-related reasons for culling.
Herd B was different from Herd A. The average lifespan of sows was the highest -except for those culled due to 'old age' -when sows were culled due to a negative pregnancy diagnosis (the mean was 773 days). The sows culled due to leg problems lived as long on average as sows culled due to death, euthanasia, anestrus or return to estrus. Table 3 shows a comparison between the herds using survival analysis according to the seven most frequent culling risks. For all causes -with the exception of euthanasia -there were significant differences (P≤0.05) between the lifespan of the two herds. Sows culled due to leg problems in Herd A had the second 
Discussion
The study analysed the significant difference in the expected life-capacity of sows with similar feeding regimes and genotypes of two nucleus herds in large commercial farms in Hungary. The difference between the herds was the floor type, because Herd A had a solid floor and Herd B a slatted floor. The comparative examination is based on the causes of culling. In spite of the fact that the genetics of sows and feed technology were the same on the two examined farms there were significant differences between the lifespan of sows culled for different reasons.
Several culling factors were found to influence sow longevity, and the poor sow longevity in commercial pork production systems can lead to economic inefficiency and animal welfare concerns. In the present study reproductive problems (overall 30%) and locomotor problems (17.5%) were the most important reasons for sow removals. Similar values were observed in studies from other authors. The most commonly reported reason for removals (Boyle et al., 1998; Lucia et al., 2000; Engblom et al., 2007; Szôke et al., 2009) was reproductive failure, accounting for about 30% of all removals, followed by lameness and locomotory problems (11-14%). In several studies a higher proportion of removed sows were reported to have lameness and other locomotor problems during the periparturient period (Jørgensen, 2000; Pluym et al., 2011) . Lameness is known to be a painful condition and pain may reduce feed intake.
Leg and locomotor problems in both herds examined were the most frequent reasons for culling (21.32% on the solid floor and 16.27% on the slatted floor). There was also a significant difference between the lifespan of the culled sows. The sows kept on the solid floor stayed in production longer than those on the slatted floor. Studies which examined the prevalence of leg weakness and claw disorders on various floor types have shown that for standing slatted flooring is significantly worse than solid floors with or without straw. Jørgensen (2003) reported that the floor types do not have the same effect on the different aspects of leg weaknesses and claw disorders. Clinical leg problems were worst on slatted floors and best in pens with straw, followed by solid floors without straw, but claw disorders are worst on solid floors without straw. KilBride et al. (2008) and Volsárová et al. (2010) also described the negative effect of slatted floors on the welfare of pigs, particularly concerning their effect on locomotive apparatus. In their study this was demonstrated by the higher mortality of pigs transported after fattening to the slaughter house from slatted floor housing compared to pigs transported from solid floor housing.
In conclusion, it can be said that the different quality of flooring (solid floors and slatted floors) had a statistically significant effect on the lifespan of sows. Sows culled due to leg problems remained in production longer in herds with solid floors than in herds with slatted floors. The productive time of sows that were removed due to death was also better on the solid floor. Based on my results, it can be stated that satisfying animal welfare conditions may contribute to sows' long term high-quality production.
